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HIGHLIGHTS 


This special issue of contributions presented at the 6th SDEWES Conference. 

► Buildings are becoming energy neutral. 

► Process integration enables significant improvements of energy efficiency. 

The electrification of transport and measures to increase its efficiency are needed. 
Renewable energy is becoming more viable while being complicated to integrate. 
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The 6th Dubrovnik Conference on Sustainable Development of Energy, Water and Environment Systems 
(SDEWES Conference), attended by 418 scientists from 55 countries representing six continents. It was 
held in 2011 and dedicated to the improvement and dissemination of knowledge on methods, policies 
and technologies for increasing the sustainability of development, taking into account its economic, envi¬ 
ronmental and social pillars, as well as methods for assessing and measuring sustainability of develop¬ 
ment, regarding energy, transport, water and environment systems and their many combinations. 
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The European Union in its energy and climate change policy has 
decided to set up binding target of 20% renewables in gross final en¬ 
ergy demand, to reduce greenhouse gases emissions by 20% and to 
increase the energy efficiency by 20% by 2020, on the way to 
decreasing greenhouse gas emissions by 80-95% by 2050 [1 ]. A sig¬ 
nificant technology shift will be necessary to fulfil such goals, but it 
is already clear that technologies that will be used are available, 
mainly in the area of renewable electricity and heat generation, bio¬ 
fuels and electricity for transport, energy efficiency, especially in 
buildings and transportation, cogeneration and process integration, 
nuclear energy in those countries in which it is politically accept¬ 
able, which will all be achieved by a combination of binding targets, 
certificate trading, financial mechanisms and fiscal policies. How to 
make the whole process more of an opportunity than a cost is a cru¬ 
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cial question. The green economy should not only help solve all the 
above issues but also provide for employment and regional devel¬ 
opment. With the change of direction slowly happening in other 
countries, being brought by economic gains stemming from new 
technology sectors development, the intertwining of security of en¬ 
ergy supply, environmental protection and green economy is 
becoming a new global tenet. 

The 6th Dubrovnik Conference on Sustainable Development of 
Energy, Water and Environment Systems (SDEWES Conference) 
was attended by 418 scientists from 55 countries representing 
six continents. It was held in 2011 and was dedicated to the 
improvement and dissemination of knowledge on methods, poli¬ 
cies and technologies for increasing the sustainability of develop¬ 
ment, taking into account its economic, environmental and social 
pillars, as well as methods for assessing and measuring sustainabil¬ 
ity of development, regarding energy, transport, water and envi¬ 
ronment systems and their many combinations. 
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“Sustainable development is development that meets the needs 

of the present without compromising the ability of future gen¬ 
erations to meet their own needs.” [2] 

This special issue of contributions presented at the SDEWES 
Conference, will try to help energy researchers and experts in this 
time of considerable policy shift, to have an insight into the things 
to come. 

Buildings, which typically use 30-40% of primary energy, are 
becoming energy neutral, meaning very efficient and in the same 
time autonomous sources of energy needed to cover its needs. 
Marinakis et al. [3] reports on an integrated system for service 
buildings’ energy-efficient automation while Puksec et al. [4] re¬ 
ports potentials for energy savings and long term energy demand 
of Croatian households sector. 

Process integration enables significant improvements of energy 
efficiency. Thus Zhang et al. [5] reports on sustaining high energy 
efficiency in existing processes with advanced process integration 
technology, while Klemes et al. [6] describes advanced multimedia 
engineering education in energy, process integration and optimisa¬ 
tion. Mikulcic et al. [7] reports on reducing the C0 2 emissions in 
Croatian cement industry by improving the calcination process 
while Gazda and Koziot [8] estimates energy efficiency for hybrid 
refrigeration system. Kostowski and Uson [9] gives thermoeco- 
nomic assessment of a natural gas expansion system integrated 
with a co-generation unit and Kravanja and Cucek [10] reports 
on multi-objective optimisation for generating sustainable solu¬ 
tions considering total effects on the environment. Chacartegui 
et al. [11] reports on gas and steam combined cycles for low calo¬ 
rific syngas fuels utilisation. 

Transport is the sector with highest rate of energy demand 
growth, while already using some 30% of primary energy. The elec¬ 
trification of transport and other measures to increase its efficiency 
are urgently needed. Foley [12] reports on the influence of electric 
vehicle charging to the electricity market operation while Bart- 
olozzi et al. [13] gives comparison between hydrogen and electric 
vehicles by life cycle assessment, on a case study in Tuscany. Nav¬ 
arro et al. [14] calculates C0 2 emissions from a spark ignition en¬ 
gine operating on natural gas-hydrogen blends (HCNG) and 
Cipek et al. [15] reports a control-oriented simulation model of a 
power-split hybrid electric vehicle. 

Wind energy is the most cost efficient renewable energy while 
being complicated to integrate into the power systems due to its 
intermittency. Pandzic et al. [16] reports on virtual power plant 
mid-term dispatch optimisation, Capuder et al. [17] on specifics 
of integration of wind power plants into the Croatian transmission 
network, Perkovic et al. [18] on using the Magnus’ effect to harvest 
more constant high altitude wind energy for energy power produc¬ 
tion while Krajacic et al. [19] analyses the financial mechanisms in 
support to new pumped hydropower storage projects that could be 
a way to resolve intermittency problem. 

Nagy and Kormendi [20] reports on use of renewable energy 
sources in light of the “New Energy Strategy for Europe 2011- 
2020”, Schlor et al. [21] reports on methods of measuring sustain¬ 
able development of the German energy sector while Golusin et al. 
[22] reports on transition from traditional to sustainable energy 
development in the region of Western Balkans. 

Biomass is one of the most used renewable resources. Sanchez 
et al. [23] reports on aspects of using Isochrysis galbana for biodie¬ 
sel production, Niza et al. [24] on biodiesel production by non-cat- 
alytic supercritical methyl acetate, Heyne and Harvey [25] assesses 
the energy and economic performance of second generation bio¬ 
fuel production processes using energy market scenarios, Gonzalez 
del Campo et al. [26] reports on short-term effects of temperature 
and COD in a microbial fuel cell, Blanco-Marigorta et al. [27] on 
exergetic analysis of a biodiesel production process from Jatropha 


Curcas, Gonzalez et al. [28] evaluate alternatives for microalgae 
oil extraction based on exergy analysis, Duncan et al. [29] evaluates 
torrefied, spherical biomass pellets through the use of experimen¬ 
tal design while Zandeckis et al. [30] reports on a solar and pellet 
combisystem for apartment buildings. 

Ruelas et al. [31] reports on a mathematical model to develop a 
Scheffler-type solar concentrator coupled with a Stirling engine. 
Vucijak et al. [32] reports on applicability of multicriteria decision 
aid to sustainable hydropower while Dubreuil et al. [33] reports on 
water modelling in an energy optimisation framework in the water 
scarce Middle East context. 

Not all greenhouse gas emissions can be avoided by energy effi¬ 
ciency and renewable energy. The rest should be treated by some 
other means. One option is to have them captured and stored. 
Gerbelova et al. [34] reports on the effect of retrofitting Portuguese 
fossil fuel power plants with CCS. 

Sustainability sciences also being a perfect field for interdisci¬ 
plinary and multi-cultural evaluation of complex systems, the 
Dubrovnik Conference has during the first decade of the 21st cen¬ 
tury became a significant venue for researchers in those areas to 
meet, and discuss, share, and disseminate new ideas. 
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